Developmentally regulated expression of pleiotrophin, a novel heparin binding growth factor, in the nervous system of the rat.
Pleiotrophin (PTN) is a newly identified heparin-binding growth factor which is closely related to the retinoic acid-inducible MK protein. PTN is expressed at high levels in perinatal brain and promotes neurite outgrowth from embryonic brain neurons and mitogenesis in fibroblasts, suggesting that it may play an important role in the development of the nervous system. We have used in situ hybridization to examine PTN expression in the developing and adult rat nervous systems. During embryogenesis, PTN mRNA is primarily expressed by neuroglial progenitor cells in the subependymal layer of the central nervous system (CNS), whereas during the perinatal period high levels of PTN transcripts are found in neurons as well as glial elements (astrocytes and oligodendrocytes). In the adult brain, PTN expression is markedly decreased relative to early postnatal brain and, in contrast to the neuronal and glial expression observed in young animals, is confined to specific neuronal subpopulations (especially hippocampal CA1-3 regions, cerebral cortex laminae II-IV). PTN is also expressed in the developing spinal cord and eye. In the peripheral nervous system (PNS), PTN mRNA is present in ganglionic neurons during embryogenesis. In adult ganglia, however, PTN expression becomes localized to the satellite cells of the ganglia. The developmental pattern of PTN expression in the CNS and the 'switch' in expression from neurons to satellite cells in the PNS suggests that it has important functions not only in the developing nervous system, but also in the adult CNS and PNS and that the functions performed by this growth factor change during ontogeny. We have also found that levels of PTN mRNA are dramatically but transiently elevated in neurons of the hippocampus, piriform cortex and parietal cortex following a chemically induced seizure, indicating that neuronal PTN mRNA expression is increased by intense physiological stimuli and may play a role in the response to these stimuli.